Introduction

57
The transmissible spongiform encephalopathies (TSEs) or prion diseases are fatal 58 neurodegenerative diseases. Naturally occurring TSEs include chronic wasting disease 59 (CWD) in cervids, scrapie in sheep, bovine spongiform encephalopathy (BSE) in cattle, 60 and sporadic and familial prion diseases in humans. 61
The potential for swine to serve as a host for the agent of CWD is unknown. A 62 naturally occurring TSE has not been reported in swine (1, 2). Intracranial challenge of 63 6 over pressure points and polyarthritis. All other pigs were found dead or culled due to 114 intercurrent disease, most commonly lameness that was not responsive to treatment. positive by either screening test can be found in Table 1 . 123
124
Western blotting 125
Using WB, PrP Sc was detected in brain tissue from two intracranially inoculated 126 pigs (#27, #28) necropsied at 64 and 73 MPI, respectively (Table 1) . 127
The migration pattern of samples from pigs inoculated IC with the CWD agent were 128 different from either the sample from a pig inoculated with classical bovine spongiform 129 7 Using EIA, misfolded protein was detected in brain tissue from 1/10 IC 136 inoculated market weight pigs, 5/10 IC inoculated aged pigs (42-73 MPI), 0/9 orally 137 inoculated market weight pigs, and 1/10 orally inoculated aged pig (Table 1) . 138 139
Real-time quaking induced conversion 140
Using RT-QuIC, PrP
Sc was detected in brainstem material from 3/6 IC inoculated 141 market weight pigs, 7/7 IC inoculated aged pigs, 2/6 orally inoculated market weight 142 pigs, and 5/6 orally inoculated aged pigs (Table 1 Full results for individual pigs can be found in Table 2 . 
Mouse bioassay 210
To determine if pigs inoculated with the CWD agent accumulate infectious 211 material, brainstem material from selected pigs was bioassayed in Tg002 mice that 212 express porcine prion protein at normal levels (5). 213
Pigs from the IC inoculated market weight (#18) and IC inoculated aged (#27, 214 #28) groups, and the orally inoculated aged group (#48) produced positive bioassay 215 results (Table 3 ). In mice inoculated with brain material from pig #18 (IC inoculated 216 market weight pig) the average incubation period was 244 days post-inoculation (dpi) 217 (2/28 mice). In mice inoculated with brain material from pig #27 (IC inoculated market 218 aged pig group) the average incubation period was 167 dpi (3/29 mice, range 140-220 219 dpi). Two out of 27 mice were positive in the group inoculated with brain material from 220 pig #28; one mouse was found dead at 314 dpi and the other was euthanized at the end of 221 the study at 701 dpi. The highest attack rate resulted from the orally inoculated aged pig 222 (#48), with 14/28 mice positive and an average incubation period of 263 dpi (range 111-223 result. In addition, pig #27 and #28 were positive by WB (both pigs), EIA (both pigs), 226
and IHC (#28 only). Bioassay of brain tissue from pig #32 in the orally inoculated market 227 weight group was unsuccessful (0/28 mice, study ended at 702 dpi) (Table 3) , although 228
PrP
Sc was detected in the brain of this pig using RT-QuIC ( suggests that the species barrier for CWD to pigs is higher than for BSE to pigs. Despite 267 this, pigs are able to accumulate misfolded prion protein and CWD infectivity. 268
Using standard diagnostic tests (western blot, enzyme immunoassay, or 269 immunohistochemistry), PrP Sc was detected in brain or lymphoid tissues from 8 pigs 270 tissues, was much higher when the RT-QuIC assay was used. Using RT-QuIC, PrP
Sc was 272 detected in brain and lymphoid tissues that were PrP Sc negative by all other tests. This is 273 not surprising considering that RT-QuIC is reported to be at least as sensitive as bioassay 274 (41) limited by the small sample size and the fact that samples were not normalized for total 295 protein content, it appears that there may be a relationship between AFR and PK 296 sensitivity. 297
One hypothesis is that larger seed particles present more seeding surfaces than 298 smaller particles and thus support faster RT-QuIC kinetics (45 The detection of PrP Sc in lymphoid tissues from the head and gut of CWD-307 infected pigs raises the possibility that pigs may be able to shed prions in excreta as has 308 been shown for saliva (48-51) and feces (52-54) from CWD-affected cervids. 309
Unfortunately, saliva and feces were not collected in the current study. 310
Sc was detected in brain and lymphoid tissues from orally inoculated pigs 311 killed at approximately market weight. These results suggest that, if they were to be 312 exposed to sufficient amounts of CWD infectivity, pigs in commercial swine production 313 systems have the potential to accumulate CWD prions by the time they reach market 314 
EIA-based proteinase-K sensitivity testing 438
Sensitivity to proteinase-K (PK) was determined using the EIA protocol described 439 above but with the addition of a pre-testing PK-treatment step (40). Briefly, for each 440 animal two 100 L aliquots of 20% w/v brain homogenate were prepared: 5 L of 1 441 mg/mL PK (USB Corporation, Cleveland, OH, USA) was added to one aliquot and 5 L 442 of PBS was added to the second aliquot. Both aliquots were incubated for 1 hour at 37 o C 443 with shaking at 1000 rpm followed by the addition of 1.0 L of 100mg/mL PK-inhibitor 444 on October 3, 2017 by guest http://jvi.asm.org/ Downloaded from sample was determined using EIA as described above. Samples for which the non-PK 446 treated aliquot was EIA positive and the PK-treated aliquot was EIA negative were 447 classified as PK sensitive. Samples for which the non-PK treated aliquot was EIA 448 positive and the PK-treated aliquot was EIA positive were classified as PK-resistant. We included brain and lymphoid tissue homogenates from clinical CWD-affected 476 white-tailed deer, age group matched non-inoculated pigs, and blank (buffer) as controls. 477
Samples were collected using a strict aseptic technique to minimize the risk of cross-478 contamination. All of the samples were run using a blinded study design (N.K., S.M.). 479
Prior to testing, brain and lymphoid tissue samples were homogenized in 1X PBS 480 at a concentration of 20% w/v tissue, and then further homogenized using repeated 481 pipetting and sonication in a cup sonicator with two pulses of 30 seconds. The samples 482 were then further diluted to a concentration of 0.02% in sample dilution buffer (0.025% 483
SDS in 1X concentration of PBS). 484
The RT-QuIC assay was performed using previously published protocols (41, 65) 485 with slight modifications as described previously (64 Non-inoculated controls
Intracranially inoculated market weight 6  +  -----+  14  6  +  -+  -+  --15  6  +  -+  -+  -+  16  6  +  -+  -+  -+  18  6  +  -----+  19  6  -------22   Intracranially  inoculated  aged   30  +  -----+  24  42  +  na  na  -+  na  na  25  45  +  -+  ----26  56  +  -+  -+  na  na  27  64  -na  na  --na  na  28  73  +  na  na  -+  -+  29  73  +  -+  ----30   Orally inoculated  market weight   6  +  -----+  32  6  +  ---+  -+  34  6  -------36  6  +  ---+  -+  37  6  +  -+  --+  +  38  6  +  ---+  -+  39   Orally inoculated  aged   19  +  -----+  41  41  +  -+  ---+  43  45  +  -na  -+  na  na  44  55  +  na  na  ---+  45  64  --na  --na  na  48  72  -na  na  ---- a Incubation periods are expressed as months post-inoculation. na, sample not available. 
